Radical fringe negatively modulates Notch signaling in postmitotic neurons of the rat brain.
Fringe was originally identified as a novel secreted signaling protein with a key role in wing formation of Drosophila. Three vertebrate fringe homologues, Radical, Lunatic and Manic fringe, were also identified, and have been shown to play major roles in neurogenesis during development. However, the expression and roles of vertebrate fringe homologues in the adult brain remain to be elucidated. We isolated the cDNA encoding rat Radical fringe (334 amino acids) from rat embryos, and found its mRNA to be most abundantly expressed in the adult rat brain by Northern blotting analysis. The localization of Radical fringe mRNA in the adult rat brain was also examined by in situ hybridization. The mRNA was abundantly expressed in most neurons, but not glial cells, throughout the brain. Notch signaling was shown to negatively modulate the stability of neurites and connections in postmitotic primary neurons. Furthermore, genetic evidence indicated that fringe modulated the Notch signaling pathway. Therefore, we examined the effects of Radical fringe on the Notch signaling pathway in primary rat neurons of the cerebral cortex using recombinant rat Radical fringe protein. Radical fringe protein significantly inhibited expression of the Notch effector Hes1 mRNA in primary neurons. These results indicated that Radical fringe functions by inhibiting Notch signaling in postmitotic neurons of the brain.